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Executive summary
Global value chains (GVCs) are increasingly influencing agro-food trade. Past work has found that participation in GVCs is an important factor in growing total sector and growth of domestic value added. It is thus important to understand the policy impacts that help drive participation in GVCs and how these may influence the gains that may be created. Furthermore, while several studies have explored the effect of agricultural policies on production and welfare, this study explores the more complex impacts these policies have on GVCs and how countries link to GVCs through other domestic sectors.
This study extends past work by exploring the effects of current policies on GVC participation in a general equilibrium setting. It uses the OECD METRO model to explore a range of scenarios where current policies are removed. These "what if" trade and agricultural support scenarios provide new insights into the impact of policies on individual country and sector GVC participation and domestic value added creation. The results point to the negative effect that current market access barriers and distorting forms of domestic support have on welfare and the possible benefits from participation in agro-food GVCs.
Removing these barriers has the potential to increase welfare, increase exports of agro-food domestic value added from all countries, promoting trade by furthering GVC links through value added. Market access barriers, through tariffs and quotas, dominate the effects on markets and trade from the full range of trade and domestic support. Globally, the gains from market access reforms are close to double those from reduction in distorting forms of domestic support. This results reflects that market access restrictions remain the main source of protection conferred to agricultural sectors worldwide.
When it comes to trade within GVCs, the results point to the significant effect that a country's own market access barriers have on its domestic value added creation. The use of foreign factors to help underpin trade and competitiveness mean that import tariffs act as a tax on its exports. For all countries, and all commodities, removing existing tariffs would grow the value of domestic value added created through trade.
This study finds that policies change the location of production around the globe without having much effect on overall production. In this way, these policies also alter the ways in which countries participate in GVCs. For agricultural sectors overall, current policies generally increase the average backward participation because they shift production through the trade barriers imposed away from larger producers who have larger backward participation. But policies can limit access to foreign markets, reducing forward participation for agricultural sectors. For food, current policies limit access to foreign inputs as they create a bias toward the use of domestic inputs, lowering backward participation. Limits are placed on food sector access to foreign final demand as tariffs are generally higher on more processed products. The results on the forward and backward indicators underscore the difficulties to interprete changes in participation indicators in isolation. Both increases and decreases in the estimated values are associated with lower returns from GVC participation and lower overall welfare (measured as final consumption), suggesting that these metrics need to be interpreted in a wider context when formulating policy advice on GVCs.
Market access barriers and distortive domestic support change the returns to labour in the agriculture and food sectors. The interplay in effect between changes in intermediate input costs and fixed asset prices mean that the relative returns from trade are altered when policies are reformed. The results from the model indicate removing trade barriers and distorting forms of domestic support has the largest impact on labour compared to other to labour and as such, with their removal, the share of labour in a growing total value of trade increases. These changes are also accompanied by a growth in agriculture's share of agrofood export values. In this way, improving access to foreign inputs and improving access to foreign consumers increases producer returns. Much of the growth in agro-food sector value added returns and the increasing share of export value for agriculture comes from decreases in the services value in agro-food exports. These results are largely driven by relative changes in the source of agro-food trade, with the greatest increases in participation by middle and low income countries that have more labour-intensive production. Nevertheless, the results suggest that the removal of distortions in international agro-food markets enhances the employment effects of agro-food GVCs either through higher wages or greater levels of employment in the sector.
The impact of regional integrationmodelled as regional agreements (RTAs)shows how policies can influence the location and extent of agro-food GVC linkages.
For members to an RTA, reducing tariff and non-tariff barriers has the potential to lead to greater integration of regional food systems. Indeed, the agreement is seen to lead to greater sector linkages with an increase in the GVC participationboth forward and backwardfor most sectors. With differences in levels of applied tariffs, and greater opportunities for trade, regional integration by agricultural sectors is promoted to a greater extent through food sectors. The majority of increased agricultural trade in value added under the RTA occurs via indirect linkages through other domestic sectors to GVCs. Thus agro-food sectors are heavily reliant on other domestic sector linkages to GVCs as the pathway for their overall growth.
The agreements increase the amount of foreign value added of any given member's final demand. This is due to an increase in value added traded in GVCs within the membership group and is offset in part by decreases in value added that are sourced from outside the regionthe trade diversion effect. However, while decreases do occur in non-member value added in RTA member final demand, this is partially offset by an increase in the flow of non-member value added that flow into the RTA group via other countries, as opposed to direct trade between member and non-member countries. As such, exploring only the bilateral effects may overstate the trade diversionary effects of RTAs. That said, for agrofood products the changes in flows via other countries are small.
Increased integration in global food systems promotes growth in re-imports of own domestic value added. For agro-food products these effects are small overall in total value; however, the creation of an RTA does cause an increase in the level of imports of own domestic value added. Much of the increase is from RTA membersshowing how fostering a more competitive agro-food system regionally (or internationally) can promote own consumption of domestic value added.
Introduction
Agro-food global value chains (GVCs) appear to have a different structure compared with GVCs for industrial goods, particularly in that the former have a much higher proportion of intermediates bound for foreign processing before being consumed by final demand (the final consumer) (Greenville, Kawasaki and Beaujeu, 2017a; Greenville, Kawasaki and Jouanjean, 2018) . 1 Past work has explored the policy influences on agro-food GVC participation and found that a country's trade and domestic agricultural policy settings can be an important influence on participation and the benefits obtained (Greenville, Kawasaki and Beaujeu, 2017a) . Trade and domestic agricultural policies have the potential to have global effects on the distribution of agricultural activity and trade (OECD, 2016), but for individual countries, the impact will depend on their actions, those of other countries, and, importantly, on domestic factor markets.
Past work took an econometric approach using cross-sectional or time series data to draw out evidence of the impacts of different types of policies on GVC participation and benefits. This study takes a new approach to explore the effects of current policies on GVC participation using a general equilibrium modelling approach. Drawing on previous OECD work to estimate trade in value added for 22 agro-food sectors using the GTAP database (Greenville, Kawasaki and Beaujeu, 2017b) , this study applies the OECD METRO model to explore a series of "what-if" policy questions to draw out specific policy effects on agrofood GVCs. 2 In particular, it explores various trade and agricultural support scenarios and their impact on GVC participation and domestic value added creation. By specifically taking into consideration the constraints on inputs and resources, and the effects of policies on global production mix and location, two questions are explored:
 What are the impacts of trade and agricultural support policies on GVC participation?
 What are the impacts of trade and agricultural support policies on the benefits obtained from GVC participation, measured through the lens of domestic value added creation?
The effects of regional trade agreements on the flow of value added in agro-food GVCs are also explored by looking at the creation of a hypothetical agreement centred around countries in Asia-Pacific. It explores the impacts of preferential market access and reductions in illustrative non-tariff measure-related trade costs between agreement participants.
The analysis presented makes use of the OECD METRO model (Box 1). METRO's database is the basis for the creation of the trade in value added data required to estimate indicators of GVC participation. Post-policy-change scenario simulation estimates of trade in value added are compared with those initially estimated from the database to test the effects of policy changes on agro-food GVCs. The base year for the analysis is 2011, 1 The concept of an agro-food GVC used here is that trade occurs within global agriculture and food value chains. This occurs when the production of exports relies on foreign-sourced inputs (that is, the production system "buys" from GVCs) and/or exports are sold as intermediates either into ongoing production systems that mean the goods are re-exported, or ones where the good is processed before being delivered to final demand in a foreign market.
derived from GTAP database version 9.2. The approach requires estimating new intercountry input-output tables (ICIOs) after each scenario, and constructing an updated database of trade in value added following the approach set out in Greenville, Kawasaki and Beaujeu (2017b) . This feature has been 'built into' the METRO model as part of the modelling work completed for this study and is documented in Flaig, Kawasaki and Greenville (2018) . The METRO model is particularly apt for this type of analysis as it has a robust accounting of the trade structure of GVCs. The remainder of this paper is structured as follows. In the following sub-section, the methods used to measure GVC participation are briefly set out. In Section 2, past findings of policy influences on agro-food GVC participation are summarised. Section 3 presents recent developments in agro-food trade and support policies to provide context for the scenarios explored. Section 4 sets out the scenarios for assessing the impacts of current policies on agro-food GVCs, with results presented in Section 5. The effects of a regional trade agreement which reduces tariffs and trade costs associated with non-tariff barriers is presented in Section 6. Conclusions and policy implications are discussed in Section 7.
Measuring trade within GVCs and GVC participation
Trade values are composed of a range of inputs. The value of a given product represents the combination of a number of inputs, some of which would have been sourced locally (such as labour, capital and local products) and some that would have been imported (such as intermediate inputs and their embodied labour and capital). Understanding GVCs requires unpacking these various elements so that for any given product traded, the amount of transformation that has occurred locally can be identified. That is, the approach allows the trade in value added to be estimated.
The difference between conventional trade flows and trade in value added is shown in Figure 1 . In this simple example, Country A exports $100 worth of goods, produced entirely domestically, to Country B. Country B then further processes these goods before exporting them to Country C where they are consumed. In doing so, Country B adds value of $10 to the goods and so exports $110 worth of goods to Country C. Conventional measures of trade show total global exports and imports of $210 but only $110 of value-added has been generated in their production. Conventional measures also show that Country C has a trade deficit of $110 with Country B, and no trade at all with Country A, despite the fact that Country A is the chief beneficiary of Country C's consumption.
Through tracking value added flows instead of absolute flows, it is possible to decompose trade into its value added components. In the example in Figure 1 , Country C's trade deficit with Country B can be recalculated on the basis of the value-added it "purchases" from Country B by its final demand. Recalculating in this way reduces C's deficit with Country B to $10. This now means that Country C has a deficit of $100 with Country A. As such, Country C's overall trade deficit with the world remains at $110 but its composition changes.
Once estimates of trade in value added are known, information on how a country participates in a value chain can be estimated. The example above shows that Country B relies heavily on Country A for its exports as the source of most of its inputs. This reveals the GVC and shows there are two parts from any given country's perspective:
 a forward looking part that shows the extent to which a country's exports form part of a production process in another country, contributing to that other country's exports  a backward looking part that shows the extent to which imports from other countries are used in the production of a country's exports. To date, different approaches have been used to characterise the forward and backward participation of a country in GVCs. The most commonly applied approach is to calculate an indicator of "vertical specialisation". This indicator was first described by Hummels et al. (2001) and later refined by Koopman et al. (2011) . This approach defines value chain participation in terms of the origin of the value added embodied in exports both looking backward and forward from a reference country: backward when it comes to foreign value added embodied in exports; and forward when relates to domestic value added used as inputs to produce exports in the destination country. Such indicators have been calculated by using harmonised systems of inter-country input-output tables (ICIOs) (as in Timmer et al. 2012; OECD 2013a; OECD 2013b; and UNCTAD 2013 for industries with often very heterogeneous firm structures (or farm types) with some firms solely serving domestic markets and others specialising in exports.
Figure 2. Concepts of GVC participation
Backward, forward and other key concepts Broadly, the backward participation index is measured as the share of foreign value added that is included in the total export value of a country. The forward GVC participation index is measured as the share of a country's value added arising from its own exports included in exports of other countries. 3 These concepts are depicted in Figure 2 and as shown the different indexes measure very different forms of engagement. For example, a country that is predominantly assembling products into final goods and subsequently exporting these will have a strong backward participation index but a small forward participation measure. Conversely, a country which predominantly supplies intermediates to an assembler will have a strong forward participation indicator but a small backward participation measure. These participation measures therefore give us a metric of engagement in the form of 3 The calculation of value added exported for a sector includes both that embodied in direct exports and that which is captured in the export of other using domestic industries. For example, if the paddy rice industry exports directly into a production process in another country that exports to a third country, but also the processed rice industry exports rice that it sources domestically to that same foreign processing industry, the value added attributed to the domestically sourced paddy rice within processed rice exports is included in determining the forward participation of the paddy rice industry. buying from (backward participation) and selling into (forward participation) GVCsin other words, the demand and supply sides of the value chain activity. Differences across countries in forward and backward participation can then be analysed to explore the structural and policy determinants that underpin engagement in GVCs.
For agro-food sectors, the nature of GVCs are often different to other production activities with a much higher share of trade flowing from one country's agricultural sector, into foreign processing and then to final demand in that country. As such, it is also important to analysis agro-food GVCs from the perspective of the amount of domestic value added that end in foreign final demand.
What policy factors influence agro-food GVC participation and domestic value added creation
Past work on agro-food GVCs has identified a number of policy influences on GVC participation and domestic value added generation. In particular, less distorting trade policies have been associated with greater GVC participation and higher domestic returns from participation ( Figure 3 ) (Greenville, Kawasaki and Beaujeu, 2017a) . Tariffs on imports and those faced on exports reduce participation in GVCs. Similarly, non-tariff barriers also reduce participation. In particular, tariffs charged on imports and the frequency of non-tariff measures imposed by a country on imports (measured by the number of sanitary and phyto-sanity (SPS) concerns raised) have a negative influence on participation and the total domestic value added gained from exporting agro-food goods (those into GVCs and those which make use of inputs from GVCs).
However, not all non-tariff measures are found to have the same effects, pointing to the mix of trade-creating and diverting effects of such policies. Complex domestic arrangements that create problems for international suppliers negatively affect the domestic value added generated from exports (Greenville, Kawasaki and Beaujeu, 2017a) . On the other hand, some technical barriers to trade have a positive effect by creating the necessary rules and trust to underpin trade, creating confidence in markets and supply. Overall, less complex and more transparent and science-based arrangements, that avoid concerns being raised by trading partners, can increase the domestic value added generated in exports.
Policies that lead to productivity-enhancing investments in the agro-food sector are also found to contribute to greater levels of GVC participation and domestic returns from that participation ( Figure 3 ). Transport infrastructure, education levels and agricultural R&D are all positively related to participation (backward for agricultural R&D) and domestic value added creation from GVC participation (Greenville, Kawasaki and Beaujeu, 2017a) . Beyond these, other factors such as the ability to meet private standards are also important for a subset of countries.
In terms of support, non-distorting agricultural producer support policies are also found to be important for GVC participation and the domestic value added generated (Greenville, Kawasaki and Beaujeu, 2017a) . Non-distorting support provided either directly to producers or to the sector as a whole has a positive influence on GVC participation and domestic value added generation. In contrast, the use of distorting support has a negative influence on the benefits from GVC participation, highlighting the potential value added losses from protection policies.
Figure 3. Factors influencing the returns from and participation in agro-food GVCs
Estimated standardised effects across determinants
Note: Standardised coefficients measure the impact of a one standard deviation increase in the variable. DVA is domestic value added. Source: Greenville, Kawasaki and Beaujeu (2017a) .
Other work on agriculture (broadly defined in one composite sector) has shown similar effects. This work shows that the tariffs charged on goods are important not just for domestic value added generation but, more broadly, for the use of all forms of foreign value added in the production of those exports (Lopez-Gonzalez, 2016). That is, it includes the full range of inputs ranging from services to other agricultural products. Thus policies in other areas of the economy also influence the outcomes for the agriculture sector.
Changes in agro-food policies affecting GVC participation
Changes in agro-food tariffs and other trade barriers
There have been notable changes in agro-food trade policies that provide important context for the results from policy scenarios. These relate to the levels and changes seen in trading patterns, as well as changes in tariff and non-tariff measures.
Agro-food markets remain relatively highly protected. Average tariffs on agro-food products are around three times higher than those on other traded goods. That said, there has been a gradual decrease in applied tariff levels ( Despite these falls, tariff and other market access barriers still have a significant impact on markets. OECD (2016) found that these, along with market-distorting domestic support, were negatively affecting trade. The greatest effects were found to be on trade in intermediates for developing countries and it was suggested that these policies are likely to be hampering the development of GVCs among developing countries.
Beyond tariffs and other formal barriers, significant non-tariff measures (NTMs) are applied to agro-food trade ( Figure 5 ). 4 NTMs represent the range of laws, regulations and requirements that influence the flow of goods across borders. They include measures such as sanitary and phyto-sanitary (SPS) requirements, technical barriers to trade (TBT) along with customs procedures (TF) as well as trade requirements such as pre-shipment inspections. Most often NTMs are in place to achieve a number of legitimate regulatory goals, and indeed their effects have been found to be both trade enhancing and trade distorting (for example, see Disdier et al. 2008; Winchester, 2009; and Li and Beghin, 2012) .
Despite the reasons for NTMs, recent estimates (Cadot, Gourdon and van Tongeren, 2018) suggest that they have significant impacts on agro-food trade. The ad valorem equivalents of NTMs are on average significantly greater than those of tariffs ( Figure 5 ). For most agro-food sectors, SPS and TBT measures have the greatest impact on trade. Further, complaints over NTMs raised as specific trade concerns at the WTO suggest that these measures may be creating additional frictions in world markets over timethe number of new complaints lodged has been rising since 2000 (OECD, 2016). However, unlike tariffs, it is not feasible to think of reducing the observed estimated level to zero as this could actually be welfare decreasing (Cadot, Gourdon and van Tongeren, 2018) . Instead, in 4 Ad valorem equivalents represent the tariff rate equivalent of the NTM. That is, its effect on prices of exported goods in the imported market. It is estimated by collecting information on use of NTMs and then econometrically estimating their effect on price-gaps. 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Simple -applied Simple -MFN Weighted -applied Weighted -MFN reforming non-tariff measures what is important are reductions in unnecessary costs that may arise from poorly designed or implemented measures. 
Changes in support to agriculture
The other notable feature of agro-food markets is the support provided to the agricultural sector. As measured by the OECD's Producer Support Estimate (PSE)which includes the market price effects from tariffs and so goes beyond domestic support as covered by the WTO AoA -there has been a convergence over time in the level of support provided by OECD countries and several emerging economies ( Figure 6 ).
In 2015-17, government support monitored by the OECD provided an average of USD 620 billion per year to support agricultural producers (OECD, 2018) . The majority of this support was comprised of market price supportthat conferred by market access restrictions or through the use of floor and target prices. Beyond that, support is provided in the form of output and input subsidies, and through direct decoupled payments to producers (collectively with market price support, comprising the PSE). Support can also be provided in the form of general services provided to the sector as a whole (such as research and development). Over 2015-17, an additional USD 136 billion was spent on average on such support by government covered by the OECD's Agricultural Policy Monitoring and Evaluation report. The composition of this support varies by country ( Figure 7 ). For some, support is mostly provided in the form of market distorting measures (captured by the PSE 5 ), while for others, general support is more important. 5 There are a range of methods used by governments to support individual producers which are captured in the PSE. These vary from those considered most production and trade distorting (market price support, output subsidies and input subsidies) to those considered less production and trade distorting (payments made on an area basis or historical production). In 2016, close to 62% of the PSE on average was made up of support targeted to individual commodities. Single commodity support is one of the most production-and trade-distorting forms of support as the measures employed are, by definition, targeted to the production of specific outputs or the use of specific inputs into the targeted sectors. The reasons for targeting specific commodities varies across countries; however, despite the individual nature of support decisions within countries, there appears to be a common set of production activities that attract government support (OECD, 2017b; Greenville, 2017) . In 2014-16, rice, cotton and sugar were the most intensively supported sectors (Figure 8 ). In absolute terms, the size of the sector in conjunction with the intensity of support changes the ranking, with rice, maize, wheat, pig meat, beef and milk attracting the highest levels of support. Support to these commodities accounted for around 59% of total single commodity support between the years 2014-16 and 38% of total producer support measured by the PSE. For some commodities, in contrast, support is negative, e.g. palm oil. This negative support was driven through policies such as export taxes. 
The effects of policies on agro-food GVCs
Priority was given in this study to scenarios that shed light on the effects of different policies, so that the extent of the impact of existing policies could be measured. That is, the purpose was not to explore the impacts of feasible policy reforms, but to explore hypothetical scenarios that best illustrate impacts. The scenarios presented should not therefore be viewed as possible reform options that could be achieved within a multilateral framework, but rather a means to illustrate the impacts of current policies on GVC participation and benefits. In this way, these scenarios should provide one input to help inform policy makers when they are deciding on particular reform options.
The other complication in this type of analysis lies in deciding on an appropriate aggregation of countries over which the effects can be explored. Modelling time constraints renders estimating the scenarios with all 141 countries and regions that are present in the GTAP database unfeasible. As such, the choice of countries was made with a view to ensuring that: there was adequate OECD coverage; countries are significant in terms of agro-food trade or regional importance; a large diversity of countries are represented; and, where relevant, countries are grouped where there is a common approach to the policy reforms being considered (such as in the European Union). On this basis, a total of 34 countries and regions are explored (as set out in Annex B).
As the focus of this study is on agro-food GVCs, all 22 agro-food sectors are examined individually with the scenarios explored using the OECD METRO Model. The remaining sectors are grouped into like categories such that the model includes 31 different sectors (Annex A).
The scenarios explored focus on trade and agricultural policy settings with the aim of using these scenarios to highlight the impact of current policy settings and regional settings on agro-food GVCs. Specifically, four scenarios are explored:
• Agro-food trade barriers: all tariffs 6 on agro-food products are set to zero.
• Market-distorting agricultural domestic support removal: removing subsidies (and specific taxes) on agricultural outputs and inputs (both factors of production and intermediates) (Box 2).
• All distorting forms of distorting agricultural policy removal: combines 1 and 2.
• Regional trade agreement creation: where tariffs, along with non-tariff measures, are reduced for members of the agreement (and as such trade creation and diversion within a GVC context are explored).
In addition, a further scenario is undertaken to allow for the specific effect of a tariff increase to be explored. This is not included in the present discussion, although Box 3 presents the results of an exploration of a 10% point increase in tariff levels).
For this paper, the shocks in scenarios 1, 2 and 3 are applied to all countries in the chosen aggregation with no exceptions for carve outs for sensitive sectors.
The impacts of current policies on trade and GVC participation
Overall effects on production, trade, prices and welfare
The overall changes in production, gross trade, prices and welfare provide important context for the changes in GVC participation and exports of domestic value added discussed below. These results are briefly discussed in this section. The various effects of removing existing policies can be explored from the complete scenario (scenario 3) as it can be decomposed into the various parts that comprise the other scenarios. In this way, the changes attributable to the various policy instruments can be isolated. 7
The removal of the various policies has a differentiated effect on production across regions ( Figure 9 ). Similar to the results presented in OECD (2016), the current mix of market access barriers and distortive domestic support changes the location of production across the world. Of the policies explored, trade policy barriers have the largest impact on agrofood production globally, but domestic support policies are important in some countries and regions. Across countries, removal of the policies explored has the greatest impact on large agricultural traders (based on 2011 import and export levels) with significant increases in agro-food value added in Australia, New Zealand and Singapore (but off a low base and related to processed food production). For Australia and New Zealand, the increase is driven by greater agricultural exports along with increases in meat and dairy products (both from allied processing sectors). Korea also experiences strong growth in its food processing sector as a result of the removal of policy distortions, taking advantage of access to foreign inputs to grow its domestic value added.
Box 2. Agricultural support polices modelled
In the scenarios used in the study, the policy measures explicitly modelled include:
 domestic support to agriculture in the form of subsidies/taxes paid to land  domestic support to agriculture in the form of subsidies/taxes paid to labour  domestic support to agriculture in the form of subsidies/taxes paid to intermediate inputs into agricultural production  domestic support to agriculture in the form of subsidies/taxes paid on outputs  tariffs applied to, and ad valorem equivalents of all quota arrangements on, agricultural and processed food products  export subsidies applied to agricultural products and selected processed agricultural products.
The data on agricultural domestic support included in the METRO database comes from the GTAP database. It is primarily derived from the OECD PSE database and for some countries where such data do not exist, it is taken from the country-specific input-output tables used to create the database. These subsidies include the payments that are considered market distorting and excludes payments are completely decoupled from production and support and provided as general services support to the sector. No market price support data is converted into domestic support estimates as these effects are captured by the ad valorem equivalent tariffs included in the database. While this data source provides comprehensive information on a range of countries and payment types, it does not cover a number of countries; as such, there is less information for some agricultural producers. For the aggregated regions, the data within the database on agricultural support on individual countries is included in the aggregates.
For some countries, changes in policies result in falls in productionboth in absolute and value added terms. The falls in production levels lead to total value added falls in these countries. For the EU (excluding the United Kingdom), removing distorting forms of domestic support causes production to fall (based on 2011 support levels), whereas liberalising tariffs leads to increases in production.
Tariffs and quotas have stronger trade effects than other policies. The significant impacts of these policies are seen for all 22 agro-food sectors (Figure 10 ). For almost all products, trade expands with the removal of current policies. Large increases are seen for wool and paddy rice; however, for paddy rice, these changes are small in absolute terms and the initial base values are very small (the changes for raw milk and sugar cane & beet are also off a very low base and represent overall very small changes). The relative increases in food trade are generally greater than those seen for agriculture trade on the back of both greater market access for processed food products and the availability of more competitively priced inputs from lower import duties. 8 Figure 9 . Changes in agro-food production from removing distorting agro-food trade and domestic support policies % change in value added (quantity) by country compared to 2011 base
Note: Trade policy represents results from scenario 1 and Domestic support represent results from scenario 2. Source: Author estimates. 8 Greenville, Kawasaki and Beaujeu (2017) highlights the tariff escalation on agro-food products, with more transformed food products facing higher tariff barriers than less processed agricultural products. Total agro-food exports are also seen to increase for almost all countries (with virtually no change in the European Union and Mexico). The changes are brought about by compositional shifts in production within economies that are induced by removing distorting policies. For some, the percentage changes are largesuch as Korea and Switzerland. 9 For Korea, the results are driven almost entirely by its food processing sector, 9 For Switzerland, an investigation of inward processing tariff concessions was completed based on data provided by the Swiss Government. This data showed effective zero tariff rates applied to imports of wheat and oilseeds. Updating this information in the model reduced the percentage gain where exports benefit considerably from changes in agro-food tariffs that alter the cost of inputs into the sector and provide it with greater access to foreign markets. 10 In particular, exports of food products nec account for 65% of the increase in value added exports compared to base levels seen. On the import side, the largest increases are seen in oilseeds, with increases also seen in wheat; cereal grains nec; vegetables, fruits and nuts; dairy products; and food products nec. Similarly, for Switzerland, processed food and beverages account for most of the changes observedsimilar gains are seen for Japan but with a lower percentage change. The results for the sectors and countries mean that there are a number of changes in the sourcing composition of exports from each agro-food sectors.
Removing distorting policies also has price effects on world markets. Generally, trade distortions have been found to depress world prices both by suppressing world demand and through the effects on world markets of barriers imposed by large countries (which push down world prices through terms of trade effects). This result is found again here for all types of policies. As there is no single international price (exporting countries face different export prices due to transport costs along with differences in their trading relationships), world prices are explored by taking the weighted average of individual country export prices. Across the 22 agro-food sectors explored, the removal of current market access barriers and distorting forms of domestic support increases world export prices ( Figure 10 ). The price effects are greater for agriculture products than for food products, with the livestock sector most affected. What is also evident is that trade policies disproportionally influence the price of food products, whereas domestic support policies have greater influence on agricultural products. The results, through the price effects estimated, continue to show that domestic policies can have adverse impacts on world markets and on producers in countries outside that where support is provided.
Changes in real final consumption serves as a proxy for the welfare effects of reforms. Market access barriers are found to have the largest welfare impacts of various policies analysed ( Figure 12) . Globally, the removal of current market access barriers and distorting forms of agricultural support are welfare increasingthey lead to a situation where households and governments can consume more given their budget constraints (consume more in real terms). Of these changes, the majority of that improvement is derived from reforms to trade policy and the removal of tariffs and quota barriers on agro-food trade.
in value added trade for Switzerland by 1 percentage point, with very small impacts on the other results obtained in this paper. 10 The significant results seen for the Korean food sector result from the removal of tariff-rate-quotas on oilseeds. These policies are modelled in METRO as ad valorem tariff equivalents to capture both the direct price effect from the tariff and the indirect effect on prices from the quantity restrictions. The actual tariffs applied on oilseed imports are thus significantly less than the ad valorem equivalents included in the model, with applied rates for within quota of close to zero, and the weighted average total tariff (within and out of quota) around 11.5%. The results obtained will be very sensitive to the accuracy of the ad valorem equivalent included in the model and therefore should be treated with some caution. The welfare effects across countries again show the significance of tariff measures in influencing global outcomes. A number of countries and regions have positive welfare impacts if current policies are removed, but not all (Figure 13 ). In particular, welfare falls are seen in Cambodia, China, Sub-Saharan African countries, and the Russian Federation (Russian Federation). Welfare effects calculated are influenced by the assumptions made around government taxation and redistribution policies. The net impacts on households depend on the way in which changes in tax revenues and expenditure are redistributed between the government and households. 11 However, it should be noted that changes in these assumptions, and around flexible exchange rates versus fixed external balance, do not alter the production and trade flows seen that underpin changes in GVC participation which is the focus of this paper.
The impact of these policies has been highlighted in past OECD work assessing the impact of agricultural policies on markets and trade. OECD (2016) found that the trade and production effects of differing assumptions around post-reform exchange rate movements and government taxation and redistribution policies had minimal trade and production effects but had significant impacts on the welfare outcomes obtained (OECD, 2016) . This result is observed once again. As such, the results indicate that changes in the macroeconomic environment and subsequent response are important in defining welfare outcomes of reforms. 11 The closure assumptions used in this report assume flexible exchange rates and fixed regional savings rates. 
Overall effects on exports of domestic value added and GVC participation
The effects of the various policy changes in the scenarios on agro-food GVCs are explored in the context of the GVC participation indicators (forward and backward) and changes in domestic value added generated in exports to GVCs. For policy makers, changes in domestic value added reveal the benefits that are created directly from GVC participation, with backward participation found to have longer run impacts on agro-food sector development (Greenville, Kawasaki and Jouanjean, 2018 )consistent with findings seen for other sectors where foreign inputs have been found to be an important source of productivity and sector transformation (Jouanjean, Gourdon and Korinek, 2017; Lopez-Gonzalez, 2016; OECD, 2015) . The forward indicator has lesser links to sector development, and instead, provides more information about the nature of GVCs in the agro-food sector. For example, the nature of the product and the closeness of food processing sectors to final demand, mean that the forward indicator of GVC participation will remain structurally lower than that seen for agriculture. With increased competitiveness from better sourcing of inputs, sectors may therefore increase their links to domestic final demand rather than increase international linkages.
Trade in domestic value added
The impacts of removing market access barriers and distorting forms of domestic support on exports on domestic value added exports from the 22 agro-food sectors examined is almost uniformly positive ( Figure 14 ). For each of the sectors, all policy change scenarios highlight how trade and distorting domestic support policies have negative impacts on trade in value added. Across both agricultural and food sectors, the combined scenario (removal of both market access barriers and domestic support) yields the most significant increases to trade in value added. For food sectors, the results are driven primarily by the removal of trade barriers whereas agricultural sectors are also impacted by changes in domestic support. Agricultural products represent the highest share of the intermediate inputs into food sector, and, as such, food sectors are also indirectly affected by domestic support, though at a much smaller scale. These small secondary effects of removal on the food sectors are mostly beneficial.
Comparing the effects of domestic support and market access policies indicates that market access barriers have the greatest impact on trade in value added. Indeed, isolating the impact of tariffs indicates the significant impact that tariffs have on trade in value added (Box 3). A 10 percentage point increase in tariffs is explored as it provides a means of avoiding bias in the results when percentage changes are applied to countries with different starting pointsand thus mitigates regional and sectoral heterogeneity in tariff reductions. An increase was examined as, with low and zero tariffs in a number of countries, a set percentage point reduction globally was not feasible. For a 10 percentage point increase in tariffs, the average decrease in trade in value added across each of the sectors is around -1.01% (on a trade-weighted basis the impact is more proportional and stands at -0.99%).
Across countries an interesting pattern appears in terms of changes in exports of domestic value added from the agriculture and food sectors ( Figure 16 and Annex C). What is observed is that for all countries and regions examined, the effects of removing both current market access barriers and distortive domestic support is to increase exports of domestic value added. For some countries, these changes are significant (in the case of Korea's food sector). This highlights the "taxing" effect of market access restrictions and distortive forms of domestic support. Linking to the changes seen in gross trade changes by country, much of the increase is driven by a redistribution of activity among the 22 agro-food sectors explored. 
Box 3. Isolating the impact of tariffs on GVC participation
A 10 percentage point increase in global agro-food tariffs was separately explored to isolate the impact of tariffs on GVC participation and benefits. The results from the simulation highlight the impact that tariffs have on exports of domestic value added. Across almost all sectors, the increase in tariffs decreases the amount of value added exported (Figure 15 ), with the exception of a small increase in the raw milk sector. This overall trend in decreasing exports of value-added is driven by two factorsfirst, reduced trade overall from the tariff increase (falls are seen in exports both for final demand and as intermediates), and second, the 'taxation' effect on industries that use imported goods as part of their export production process. 
│ INFLUENCING GVCS THROUGH AGRO-FOOD POLICY AND REFORM
These falls in value added exports are seen in every country and region examined in this studythere is a universal fall. However, not all countries are proportionally affected by the shock, with some experiencing lesser falls (in relative terms) than others. Similarly, the impacts are not uniform across sectors and depend to a large extent on the share of imported goods in the input bundle and the ability to substitute competitively away from imported agro-food inputs to those produced domestically and in other sectors (this substitution is assumed to be imperfect).
The changes in participation indicators also vary. Across countries and sectors, backward participation falls with mixed results seen in forward participation. In fact, across food sectors, the impact of tariffs is most often an increase in forward participation, meaning that the lower volume (and value) of exports gets used to a greater extent in the exports of other countries. This in part is driven by the mechanical association between the two indicatorsas foreign input value share in exports falls, domestic rises, leading to the potential increase in the forward estimate.
Figure 16. Changes in exports of domestic agro-food value added by country from removing distorting agro-food trade and domestic support policies
% change compared to base 
Box 4. Taxing imports of own domestic value added through tariffs
Trade policies can alter the way that value chains are organised due to differing levels of tariffs applied on different policies and the mix of preferential and MFN tariffs applied to different countries (the impact of regional trade agreements are explored in Section 6). Part of these effects is to tax imports of own domestic value added that is embodied in agro-food imports from other countries. Looking at the source of value added in final demand allows a breakdown in the different paths to final demand created by GVCs. These include:
• bilateral path: GVCs that cross two countries and link producers in one to final consumers in the other • via other country path -GVCs that cross three or more countries and link producers in one country to final demand in another via processing that occurs in a third (or fourth or so on) country • import own domestic value added path -GVCs that link producers in a country to domestic final demand via a third (or fourth or so on) country.
The largest path, or most common GVC path, is the firstthe bilateral path. This accounts for 96% of all domestic value added that ends in foreign final demand (in 2011) compared to 93% for non agrofood products. However, tariff barriers appear to have the greatest relative impact on the second and third pathsthat is those which result in multiple linkages between producers to final demand. When tariff barriers on agro-food products are removed, trade in these linkages grow by 32% and 20% respectively, compared to 15% in the bilateral path. Imports of own value added are relatively small across the world however, suggesting little feedback of agro-food intermediate exports to domestic consumers. Beyond the use of domestic value added in other countries, and in foreign final demand, changes in tariffs can also influence the way that value added is traded and the consumption of own domestic value added that may be processed in foreign countries and form part of a country's imports (Box 4). Trade can flow directly between two countries (bilateral flows), or indirectly, passing through a third (or so on) country first. Overall, direct trade between two countries represents the highest share of agro-food GVC linkages. However, what is seen is that tariffs have a stronger impact on the GVC networks across the globe, with their removal increasing the linkages that occur between two countries that flow through a third (or fourth) country. Thus tariffs influence both the amounts traded and the network structure of agro-food GVCs themselves. 
Returns to land, labour and capital from GVC participation
The changes in exports of domestic value added have flow-on effects on the returns to land, labour and capital used in production. Overall, the effects of removing market access barriers and distortive domestic support has mostly positive impacts on the returns to all factors across the globe. Labour, both skilled and unskilled, captures the highest amount of the increased value added in agro-food exports (Figure 18 ). This result is partly driven by the relative changes in trade values that are greatest in non-high income countries that use relatively high shares of labour in agricultural production and in particular unskilled labour. The results suggest that the removal of distortions to international agro-food markets enhances the employment effects of agro-food GVCs, either through higher wages or through greater levels of employment in the sector. The returns to land (or natural capital in the case of fisheries and forestry) and capital are lower and, in some cases, are negative. For land, the lower value added contribution is primarily driven by the effects on factor markets from the removal of domestic support, which often bids up the returns to land as support gets capitalised into this fixed asset.
However, it is not only the changes directly in the sector that have an influence on the returns from GVC participation by agro-food sectors. In some countries, changes are seen in using industries, shifting the way that sectors participate in GVCs. The differences can be seen when looking at the total domestic value added exported by different agro-food sectorsthat exported directly and indirectly (Figure 19 ). 
Capital
Differences can be seen for all factors, but are largest with respect to livestock (animal products nec; cattle, sheep goats, horses), plant-based fibres and wool. For livestock and plant-based fibres, reforms see a shift towards greater returns from GVCs from indirect participation by these sectorsmore domestic processing before export, but with the reverse seen for wool due to the shift in production from China to Australia. For plant-based fibres changes in labour returns in aggregate associated with GVC participation go from negative when only looking at direct exports to positive when indirect are considered. For wool, the result is reversed.
Backward and forward measures of GVC participation
The impact of the various policy changes on backward and forward participation for each of the 22 agro-food sectors examined are shown in Figure 20 . The impact on backward participation varies mostly around the split between different types of sectors.
The effect of removing distorting trade policies across most agricultural and all food sectors is positivethat is removing tariffs increases backward participation. The only exceptions seen are those in other cereals and sugarcane and beet where small falls are seen. For most sectors, lower costs on inputs heavily sourced from other agriculture sectors increases their sourcing from international marketscreating an increase in backward participation. For those where increases are seen, changes in domestic production (driven by the reallocation of resources with tariff falls), helps to increase domestic sourcing and thus lowers backward participation.
In the case of domestic support removal, however, the effects are mostly reversed. This effect is driven by two factors. The first relates to the reduction in input subsidies directed at some sectors that creates a fall in the derived demand for imported inputs. This means that backward participation across almost all agricultural sectors falls (exceptions being raw milk, forestry and fishing). The second impact relates to the reallocation of production to countries which have more established sectors and thus a larger domestic sector that provide inputs into these countries. The change in the composition of agricultural trade to regions with a comparative advantage in producing agricultural products results in a fall in the weighted average results for each sector. The second effect dominates the results seen and despite falls in the costs of imported inputs due to trade reforms, leads to lower observed backward participation globally.
The results for forward participation are reversed compared to those seen for backward participation. Overall, the removal of current policies sees an increase in forward participation in the agriculture sectors and a fall in the food sectors. With lower barriers faced on agricultural exports, the food sector sources more inputs internationally, with then a rise in the use of imported agriculture value added embodied in exports of a second country. Paddy rice is the exception due to the compositional shift of exports towards larger producers who have lower forward participation by virtue of the size of their exports.
Reforms to remove distorting trade and domestic support policies also change the value added composition of agro-food exports (Figure 21) . Across all sectors, on a trade weighted basis, the largest effects are seen for agricultural value addedwhich increases its share by 0.5%. Following agricultural value added used in exports, imported and own sector value added also show growth in their share of agro-food export values. Much of the change is offset by falls in services value in agro-food exportsa result that is largely driven by the shift in agro-food production away from a number of developed regions towards developing countries. Policies also have differing effects on trade in intermediates versus trade in final goods across sectors (Figure 22 ). For food sectors, the falling barriers make it easier to access foreign final demand more directly, leading to a greater or at least significant increase in exports of final goods. Despite this, the impact on intermediates trade remains significant. For agriculture, there is a bias towards intermediates trade due to the nature of the good. 
The impacts of regional trade agreements on agro-food GVCs
Trade and domestic support policies can have a significant influence on the gains from GVC participation. The section above explores these changes in a global settingwhere all countries reduce agro-food trade barriers and market distortions. In recent years, however, there has been a significant increase in regional trade agreements suggesting that much reform is being conducted on a preferential basis. To explore these effects, this section examines the outcomes for agro-food GVC participation and domestic value added returns from an illustrative regional trade agreement.
This section does not intend to examine a current or proposed agreement and instead presents an illustrative regional trade agreement taking in a number of large agro-food traders. Specifically, the illustration explores the implementation of a regional trade agreement covering several countries in the Asia-Pacific region. Two configurations have been examined:
• An agreement between a number of high-income countries, as defined by the World Bank (2018), in the Asia-Pacific region, including Australia, New Zealand, Korea, Japan, Singapore, Canada and Chile.
• An agreement between high and some middle income countries in the Asia-Pacific, including those in 1) along with Thailand, Viet Nam and Mexico.
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The illustrative regional trade agreement is assumed to include liberalisations that achieve:
 A reduction in tariffs (which include ad valorem equivalents of quotas, specific tariffs and tariff-rate quotas) for less sensitive agro-food products by 50%this includes cuts in manufacturing and services sectors.
 A reduction in tariffs and export taxes (where relevant) for more sensitive agricultural productsthose of paddy rice, processed rice, raw milk, dairy and beef of 20%.
 A reduction in non-tariff measure trade costs (measured as iceberg costs) of 10% on trade between regional trade agreement members.
The analysis focuses on the impacts seen on GVC participation and domestic value added creation. Further, attention is given to any changes in the bilateral flows of domestic value added between countriesthat is, whether RTAs change overall flows of domestic value added and the path these take across countries, be it directly between countries or that which occurs indirectly passing through production processes in third (for fourth or so on) countries.
Changes in GVC participation
The improvements in market access and reductions in trade costs associated with NTMs increases GVC linkages for member countries. Across most agro-food sectors, backward and forward participation increases, however, the changes are relatively small (Figure 23 ). For backward participation in the agriculture sector, small increases are likely because there is a shift in trade to larger producers who tend, due to domestic sector size and specialisation, to have lower initial backward participation. For the food sector, increases are on average larger because of the greater sourcing possibilities afforded by the RTA. The changes in forward participation are larger and are positive for almost all agro-food sectors. The regional trade agreement increases the integration of the food system for member countries, with value added generated in one country increasingly being exported by another. In contrast, those countries outside the regional trade agreement see very little changes in participation outcomes.
At the country level, the creation of a regional trade agreement alters agro-food GVC participation (Figure 24 ). In terms of backward participation, the shift in exports towards larger producers generally sees a fall in country-level participation in these countries. This is driven by different effects across the countries. In Thailand and Viet Nam, under the wider RTA, there is a strong increase in food product exports which are underpinned by changes in domestic agriculture as a result of protection changes, increasing domestic competitiveness and domestic sourcing. In Australia (along with Canada and Chile), on the other hand, the falls are due to deepening exports in areas where there is large domestic industry (meat exports) which has lower than average backward participation due to significant domestic sourcing of inputsthey export more of what they are currently fairly advanced at producing which tends to have lower backward participation.
Forward participation across countries generally increases, with increases more likely when the emerging countries are part of the RTA. For Korea, which sees falls under all RTA configurations, the cause is a shift towards greater exports from the food product sectora sector with lower than average forward participation for Korea. Thus, the RTA configuration is creating greater trade linkages to foreign final demand. 
Changes in domestic value added in exports
The changes in GVC participation at the country level are largely dependent on changes in export mix. Thus while it can be seen at the sector level that RTAs have the potential to deepen regional integration in GVCs, the gains for countries are not evident. Changes in domestic value added provide a better metric to assess the effects at the country level.
RTAs have the potential to increase trade within GVCs for agro-food sectors in all participating countries (Figure 25 ). For the illustrative agreement, there is clear benefits for the emerging countries to be involvedall see positive domestic value added creation from joining the RTA (comparing the results between the RTA All and RTA High income charts).
What stands out from the impacts of value added exports is that the majority of increased trade in value added occurs via indirect linkages to GVCsthat is, those that flow through other domestic sectors. Under the wider membership RTA, roughly 67% of the total increase comes from growth in agro-food trade through indirect linkages. Thus agro-food sectors are heavily reliant on other domestic sector linkages to GVCs as the pathway for their overall growth. This result was seen for large primary exporters as well as those which predominately export more processed goods.
Part of the reason for the greater indirect trade linkages related to the higher tariffs are that, on average, observed for food sector products. The greater relative falls induced greater trade and thus increase the domestic derived demand of agricultural and food sector inputs. Overall, food sector exports of domestic value added share of the total increase was 53%. The greater increase is seen across the various food sectors, with one of the strongest increases seen in meat exports (Figure 26 ). 
Changes in the flows of domestic value added to foreign final demand within and outside RTA members
The selling of domestic value added into GVCs provides one means to explore the impacts and benefits from RTA creation; however, it does not capture all the various linkages that occur through value chains before products are delivered to the end consumer. Furthermore, while RTA creation increases agro-food domestic value added created from trade for all members, it might change the make-up of where value added comes from and where it ends up more broadly.
An alternative way to explore RTA impacts is through the source and final destination of agro-food value added ( Figure 27 ). Domestic value added can end up in foreign final demand through a number of pathways. It can flow directly from one country to the next a bilateral flowor it can flow through a third (or fourth and so on) countryvia other country.
The flows of domestic value added to foreign final demand show the increased integration of the food system within RTA members. For all members, there is an increase in domestic value added that ends with other members' final demandby around 34%. The vast majority of this occurs through direct linkages between members -33.4%with only 0.7% occurring through flows that go through other countries. Furthermore, of this 0.7%, most goes through other RTA members, with little domestic value added leaving the region and returning through non-member nations.
For non-members, there is a universal fall in value added that ends in the final demand of RTA membersby 4.6% in terms of bilateral flows (in aggregate, however, the amount of foreign value added in RTA member final demand in increases). This effect shows how the creation of a RTA changes the value chain structure in favour of RTA members over 
RTA All
Direct Indirect non-members. The fall, however, is partially offset by an increase in the use of non-RTA member value added that comes into RTA members via other countries (0.3%)both other members or other non-membersindicating that there is some displacement in the pathway of foreign value added. The changes in pathways indicate that changes bilateral flows may overstate the overall trade diversion impacts of RTAs. The increasing integration of the food system for RTA members also has feedback effects in terms of changes in the amount of a country's own domestic value added that is embodied in imports ( Figure 28 ). For agro-food products these effects are overall small in total value, however, creation of an RTA does cause an increase in the level of imports of own domestic value added. Much of the increase in this is from RTA members themselvesshowing how fostering a more competitive agro-food system regionally (or internationally) can promote own consumption of domestic value added. Interestingly, there is a difference between the effects seen for the High income RTA and the wider RTA (RTA All). This shows that for the emerging countries, the gains from reducing their own protections when joining the RTA group can link their sectors more significantly to the GVCs of high income membersan effect that displaces non-members. 
Conclusions and policy implications
The results in this paper point to the negative effect that current market access barriers and distortive forms of domestic support have on the benefits from participation in agro-food GVCs. Removing these barriers has the potential to increase agro-food domestic value added exports from all countries, promoting trade by furthering GVC links. In particular, the results points to the significant effect that a country's own market access barriers have on its domestic value added creationthat is import tariffs act as a tax on its exports.
In terms of participation, the results point to the difficulties in directly interpreting changes in backward and forward participation from reforms. Overall, the effects on the backward and forward indicators show mixed results. For food sectors, where a country lowers barriers and distortions, this generally increases backward participation (greater access to more competitive imported inputs), but reduces forward participation (greater direct access to foreign final demand due to the relatively higher tariff levels imposed on final goods). For agriculture, along with changes in the location of production, lower backward participation is driven by a shift in production to larger producers who have lower initial backward participation due to the domestic availability of inputs and the more advanced nature of production. At the same time forward participation increases as barriers to imports of agricultural products fall. However, both increases and decreases in these estimated values are associated with higher benefits from GVC participation as measured by domestic value added, suggesting that these metrics need to be interpreted in a wider context when formulating policy advice on GVCs.
Going beyond GVC indicators, the effects of removing market access barriers and distortive domestic support changes the returns to the factors used in the production of exports in agro-food sectors. Labour, both skilled and unskilled, represents the largest share of the increased value added in agro-food exports globally. Driven partly through changes RTA High income RTA members Non-members in the location of production, the results nevertheless suggests that the removal of distortions to international agro-food markets enhances the employment effects of agro-food GVCs, either through higher wages or through greater levels of employment in the sector.
The impact of regional integrationthrough regional agreementsshows how policies can influence the location and end extent of GVC linkages. For members to an agreement, reducing tariff and non-tariff barriers has the potential to lead to greater integration of regional food systems. The agreement leads to greater sector linkages with an increase in the GVC participationboth forward and backwardbut most sectors overall. At the country level, the results are less obvious as shifts in product mix have an impact on the overall agro-food GVC participation indicators.
The regional trade agreement (and trade and domestic support barriers in general) can also influence the way that agro-food sectors access GVCs. Accessing GVCs for a sector can be directexports from the sector itselfor indirectthrough other domestic sectors. What stands out from the impacts of value added exports is that for the majority of increased trade in value added occurs from the indirect linkages to GVCsthat is, those that flow through other domestic sectors. Thus agro-food sectors were heavily reliant on other domestic sector linkages to GVCs as the pathway for their overall growth.
The agreements also increase the amount of foreign value added that ends in member final demand. This increase is due to an increase in value added traded in GVCs within the membership group and is offset in part by falls in value added that is sourced from outside the regionthe trade diversion effect. However, while falls do occur in non-member value added that ends in RTA member final demand, it is offset partially through an increase in the flow of non-member value added via other countriesas opposed to direct trade between member and non-member countries. As such, exploring only the bilateral effects may overstate the trade diversionary effects of RTAs. That said, for agro-food products the changes in flows via other countries are only small.
Increased integration in global food systems also promotes growth in imports of own domestic value added. For agro-food products these effects are overall small in total value, however, creation of an RTA does cause an increase the level of imports of own domestic value added. Much of the increase in this is from RTA members themselvesshowing how fostering a more competitive agro-food system regionally (or internationally) can promote own consumption of domestic value added. Cereal grains nec Sugar cane, sugar beet Raw milk 
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